CRITICAL ITEMS LIST

PROJECT: SANS
AsS'y WONERCLATURE: THERRAL STSTER

SYSTEM: MECHANICAL ARM SUBSYSTEM
ass'y p/N: STTIDITES SHEET:

OTHER SYSTEM
HEATING GROUP

[~ FHEA WARE_ QfY TAILURL WODL FATLUARE CFFECT HOWR 7 FUNC.
AEF . REV. DRANING ALF . AND ON 2/1RB RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END {TEM CRITICALITY
FRE] 2 HEATER BUS/ MODE : If FAILED DESIGN FEATURES
FUSES. LOSS OF sysyem . | oeeeeeemeeooee-
qry-2 POMER TO ONE SELECTED.
FOR E/E OF HEATER HEATER POMER THE BASIC OLSIGN FEATURES. OF THE SANS HEATERS, ARL [DENTICAL
SI40D1470-1 GAOUPS. LOST. ARA MILL 10 THE ORBI(TER MEATEAS DEF INED BY ROCKWELL SPECIFICATIONS
COGL DOWN. NC363-0024, -001). AND -OD)T. THE SPETIFIC FEATURES FOR SANS
CAUSE(S): JOINT BCARING USE {SHMAPE. SIZE. ELIMENT RESISTANCE) ARE DEFINED BY
(F) OPEN NAT BIND. SPAR-SG.459/008 .
HiRE, {SLUGCLSH
(2) SHoRT JOINT) COMNECTIOM, TO THE HEATEA ELEMENT 1S BY MEANS OF A PAIR OF
CIACUIT Yo TEFLON- {NSULATCO WIRES. IN GEMERAL, THESE WIAES ARL TEAMINATED
GROUND . WOAST CASE IN CRINP -STYLE CONTACTS AMO THE CONTACTS ARE INSERTED BY
(3) SHOAT | ---------- DEUTCH SLOCK CONNECTORS. WHERE NECESSARY TO TERMINATE A WIRE
CIRCUITY LOSS of DERECTLY AT A THERMAL SHITCH, CONNECTIONS ARE WADE BY SOLDER
HEATER OR MISSION, JOINT. ALL SOLDER JOINTS ARE COVERED WITH SOLITHANE [0
HEATER SUBSENUENT PRECLUDE SHORT CIRCUITS. ALL MIRE RUNS ARE STRAPPED AT
CONNECTIONS. FATLUHE WAY INTERVALS TO CNSURE WO RELATIVE MOTtON DUE TO VIBRATION/SHOCK .
(4) SLOUN RLSULT IN S
fUSE. UNEXPECTED THE HEATER SYSTENS ARE DUPLICATED AND OPERABLE IN STANDBY
HOTION. REDUNDANCY .
SLUCGISH JOINT, '
UNAKNUMC | ATED FUSES USED IN THE SHOULDLR FUSE PLUG ASSEMBLIES ARL OF THE
DESIGN DEFINED BY WSFC SPECIf ICATIOR 40MIB259. FOR SANS
AEDUNDANT PATHS APPLICATION, DESIGN AND PROCESS INPROVENEMTS HAVE BEEN
REMAINENG MEGOTIATED MITH_ AND IMPLERENTED BY, THE MANUFACTURER.

THESE INCLUDE:

- IMPROVED ATTACHMENT OF END CAPS.

- CONTAOL OF FUSE ELEMEMT LEMGTH AND DISPOSITION MITHIN THE
FUSE BODY TUBE.

- CONTAOL SOLDERING BETULEM FUSE ELEMENT AND THE IND CAPS.

PRIOR TO ASSIMBLY IN THE FUSL PLUG ASSEMBLY A CONMECT PIM IS
SOLOERED JO EACH OF THL FUSE LEAD MWIRCS. THIS PROCESS IS
CONTROLLED B8Y ESTABLISHED PROCIDURES HHICH $NCLUDE THE
AEQUIRENENT OF A “NLTERED™ QUALITY OF SOLDER FOR EACH SOLDER
JOINT. THE FUSE BODY AND LEAD MINES ARE SLEEVED TO PRLCLUDE
SHORT CHACUITS. EACH FUSE AND ALL SOLDERED JOINTS ARE
SUBJECTED TO RADIOGRAPHIC INSPECTION.

THE FUSE PLUG ASSEMBLY IMCLUDES AN ALUNINUN POTTENG

SHELL., FOLLOWING INTECAATION OF THE FUSES, THE COMKLCTOR
ASSEMBLY 1S POTTED USING A SEMY-RESILIENT (RTV) COMPOUND. THE
POTYING MEDIUM PROVIDES GOOD HEAT TRAMSFER AND EMSURES
HECHARICAL STABILITY NF THf INDIVIDUAL FUSES.
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CRITICAL ITEMS LIST

PROJECT:
ASS'Y Mom

fﬂ{!f—xmmmm\ SYSTEM; nrcnmcn;i ARM_SUBSYSTEM
: Ass‘r p/N: SHEET;

—

OTHER SYSTLN
HEATING GROUP

THLA ANE Y, TATLURE moDE FAILURT EFFECT HOH UNC.
REF . REY. DAAMING REF . AND oN 2/1RB RATIONALE FOR ACCEPTAMCE
DESICNATION CAUSE END ITEM CRAITICALITY
4131 2 HEATER Bus/ MODE : IF FAILED ACCEPTANCE TESTS
FUSES. LOsSS ofF system 1 o CLLIZT
ory-2 POWER TO ONC SELECTED. THE SHOULDIR, ELDOM AND WRIST JOIMTS ARE SUBJECTED ToO THE
FOR E/E OF HEATER HEATER POMER FOLLONING AcCEPTANCE ENVIRONRENTAL TESTING .
b Sr140D1470-3 GROUPS . LOSY. ARM MILL
COOL DOUN. O VIBRATION: LEVEL AND OBURATION - AEFERENCE TABLES 9. M) AND
CAUSE(S): JOINT BEARING .
{}) OPLN RAT DIND.
HIAE, (SLUGGISH O THEAMAL +10 OECREES C TO -25 DEGREES € (2 CYCLES)
{2) SHORT JOINT} ! X 10""8 TORA.
CIRCUIT 10
EROUND . HORST CASE THE JOINTS ARE INTECAATED INTO THE RMS SYSTEM (PER TPS32)
(1) SHORT | - WHICH 1S FURTHER TESTED N (TPSIB RNS STRONCBACK AND TP5S2
CHCT L0%S OF FLAT FLOOR). THESE TLSTS VERIFIES THE ABSENCE OF TME FAILURE
HEATER OR MISSION, noDE . ]
HEATER SUBSEQUENT
CONNECTIONS. FAILURE MAY QUALIFICATION TESTS
{4) ALOWM AESWLT e ¢ o7 Fom=--- .
FUSE. UNEXPECTED THE SHOULDER AND WRISY JOINTS HERE SUBJECTED TO THE LESTED
HOTION, . BELOM £NVIRONMENTS. THC CLBOM JOINTS WAS NOT EXPOSED THE
SLUGG!SH JOINT, QUAL IFICATION ENVIRONNENTS MAS CERTIFIED BY SINILARITY ToO THE
UNANMUNGC LATED . SHOULDER JOINT,
REDUNDANT PATHS O VIBAATION: LIVEL AND OURATION REFERENCE TABLES 9 AND D
REMAINING

0 SHOCK: 20G/11 WS - ) AXES { & DIRECTIONS)

0 THERMAL VACUUN: +B1 DCCREES € To -36 DEGREES € (6 CYCLES)
I X t0*»6 TORR.

0 £MC: NIL-STO-4861 AS MODIFIED ®Y SL-E-0002 (TESTS CEDl |
CL0Y, €504, Cs02, C506, RED2 {M/8).

G HUNIDITY: OMNLY SHOULDEM JOINT WAS TESTED. 95% aM
(85 DECRELS € MAINTAINED FOR 6 HAS.) (65 DEGREES
C F0 10 DECREES € M 16 HRAS) 10 CYCLES 240 MRS,

0 LOAD TEST: SHOULDER JOINT STRUCTURAL LOAD TEST RLFERENCE
TABLE 12.

NOTE -

ELBOM JOINT (S/N 102 AND UP) INCORPORATES NON-HELDED
TRANSITIONS WHICH WAS LOAD TESTED To LOAD N REFERENCE TABLL
Tés.

FLIGHT CHECKOLT

PDAS OPS CMECKLIST (ALL VEHICLES) JSC 16987
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CRITICAL ITEMS LIST

PROJECT: SRAS

ASS*t NONEATURTORE : THERRAL SYSTER

SYSTIN: HECH!IIC&% ARN SUBSYSTEN
ASS'Y P/N: SHEET:

RATIONALE FOR ACCEPTANCE

OQTHER SYSTCM
HEATING cAouP

ELECTRIC HEATERS ARE PROCURED TO THE RIQUIRENENTS OF SPAR
SPECIFICATION 5G.459/008, WUHICH INCORPORATES ROCKWELL
INTERNAT 1OMAL SPLCIFICATIONS MCI63-0024 NCI6I-00)¢ AND
MCI63-0037. QUALIFICATtON Of SRNS HEATERS IS By SIMILARITY
HITH QUALIFICATION TESTING PERFOAMED FOR THE SHUTTLE ORBITER
PROCRAM. ACCEPTANCE TESTING OF HEATERS (s PERFORACD BY THE
SUPPLIER AS REQUIRED @Y THE PROCURENMENT SPECIFICATIONS. SPAR
SOUACE INSPECTION {5 ENVOKED ON THE SUPPLILR FOR ALL HEATER

TUSES ARC PAOCURED AS A ECL PART 10 SPAR SPECIFICATION

WHICH INCORPORATES SPECIF ICATION MSFCADNIB2SY
AS REQUIRED BY SPAR-RMS-PA . (0], QUALIFSCATION ACCEPTANCE
TESTING AND RELIABIL)ITY LIFE TESTING OF FUSE pLug ASSEMBLIES
WAS PERFORMNED TO ThE REQUIRCNENTS OF IH§ SPAR-RNS-TP 952

WIRE 'S PROCURED To SPECIFICATION MIL-Y-22759 OR MIL-4-9)1291
AND INSPLCTED AND TESTED Yo NASA JSCNBOOD STANDARD NUMBER 954,
)

RECEIVING INSPECTION VERIFIES THAT THE HARDNARE RECEIVED 1S AS
TOENTIFIED !N THE FROCURENENT DOCUMENTS | THAT MO DAMAGE HAS
OCCURRLD DURtNG SHIPMENT  AND THAT APPROPRIATE DATA HAS BEEN
RECEIVED WHICH PROVIDES ADEQUATE TRACEABILITY INFORNATION AND
IBENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THAOUCHOUT RANUFACTURE AND ASSENBLY AS
APPROPRIATE T THE HANUFACTURING STACE COMPLETED. THESE
INSPECTIONS INCLUDE

UPON AECEIPT AT SPAR CACH IIEAYER IS SUBJECTED To THE FOLLONING
INSPECTIONS PAIOR TO INSTALLATION, WORKIANSHIP  SURFACE
FINISH, DINENSIONAL IDENTIFICATION, CLEANL INESS AND
RESISTANCE NEASUREMENT .

CONPONENT WOUMTING INSPECT jON FOR CORRECT SOLDERING . WIRE
LODPING, STRAPPING, ETC. OPCRATORS AMD IMSPECTORS ARE TRAINED
AND CERTIFEED TO MASA NHB 5100.4(1a) STANDARD | AS MODIF IED

BY JSC 08800A.

HIRE HARNESSES ARE INSPECTED DURING ASSENBLY PROCESSES 10
SPAR-1TP.251 AS REQUIRED AY SPECIFICATION SPAR-SG420.
INSPECTIOMS {NCLUDE COMTINIITY | LEAKAGE RESISTANCE, WIRE
ROUTHNG, STAAIN RELiEH i VAG AND TIEDONM ETC.

"t NARE, Q17 & FAILUAE WODE | FATLOAE EFFECT HOWR 7 TUNC.
REF. REV. DAAWING REF . AND on 27188
DESICNAT tON CAUSE - END ITER CRITICALITY
a9 2 HEATER BUS/ MODE : IF FAILED OA/ INSPECTIONS
FUSES. LOSS OF sysyen ¢ CTDITTOCYIITM
ory-2 PONER TO OME SELECTED.
FOR E/€ OF HEATER HEATER POMER
5114001470-3 GAOUPS . LOST. ARM #iLL
COOL DOMN.
CAUSE{S): MOINT BEARING
(1} 0PeN MAT BIND.
WIRE. (SLUGCYISH
{2) shoat JOINT)
CIACUIY To
EROUND . HORST CASE PROCURENENTS .
(3) shoar | L. T
CIRCUIT LOSS of
HEATER OR nISStON, SPAR-S6459/021
HEATER SUBSEQUENT
CONNECTIONS . FAILURE MAY
¢4) BLONN RESULT IN
FUSE. UNEXPECTED
HOT 10N
SLULLE v JOINT.
UNANNUNG 1ATED .
REDUNDANT PATHS
REMAINING

AFTER INSTALLATION. MEATERS AND THIRMAL SWITCHES ARE VLRIFIED

AND TESYED TO THE REQUIREMENTS oOF ThE APPLICABLE JOINT/END

EFFECTOR INSPECTION TEST PROCEQURE (1TP) WHICH INCLUDLS

giglﬁ;lﬂct. REASUREMENTS OF EACH HEATCR CIRUCIT, PRINE AND
Kup.

bﬂ[-iCC[PIINC[ TEST (MSPECTION. wHICH INCLUDES AM AUDIT oF
LOMER TIER (NSPECTION CONPLETION AS BUILT CONFIGURAT 0N
VERIFICATION TO AS DISIGN E1C. . {MANDATORY INSPECTION POINT).

A TEST READINESS AEVIEW (TRR) MHICH INCLUDES VERIFICATION or
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CRITICAL ITEMS LIST PROJECT snnE SYSTEM: MECHAMICAL ARM SUBSYSTIM
————————— e ————— ASS'Y NON : AL STSTER AsS'y p/N: STIFOITESY  — sHert.
[~ THIA NANL, QT7. & TRILURE WODE | TFATLURE EFFEC W UNC.
RCF. REY BRANING REF. AND o 2/1r8 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE ENO ITEN CRITICALETY
4331 2 HEATER BUS/ mODE : IF FAILED VALIDATION STATUS AND HARDUARE CONFICUAATION 1S CONVENED BY
FUSES. LOSS oF SYSTEN QUALITY ASSURANCE I CONJUNCTION WITH ENGINEERING,
. ort-2 POMER TO ONE SELECTED, RELIABILITY COMFIGURATION CONTROL. SUPPLIER AS APPLICABLE
. FOR £/£ OF HEATER MEATER PONER AND THE COVENNENT REPRESENTATIVE, PRIOR TO THE START OF ANV
S+140D1470-3 GROUPS . Eggz.ﬂ;z: MILL FORNAL TESTING (ACCEPTANCE OR QUALIFICATION).
CAUSE(S): JOUNT BEARING ACCEPTANCE TESTING (ATP) INCLUDES. AMBIENT. VIBAATION
(1) OPEN PAY BIND. AND FHERDAL-VAC TESTING, {SPAR/GOVERNNENT REP. - MANDATORY
WINE, (SLUGCISH {NSPECTION POINT)
(2) SHORY JOINT)
CIRCUIT TO SANS SYSTENS INTECGRATION. THE INTEGRATION OF MECHANICAL ARM
GAOUND HORST CASE SUBASSEMBLIES AND THE FLIGHT CABIN £QUIPNENT TO FORM THE SRnS.
(1) SROAT | —eooeeeoo INSPECTIONS ARE PERTORMED AT EACH PHASE OF (NTEGRATION WHICH
chcuIt LOSS of INCLUDES CROUNDING CHECKS  THRU WIRING CHECKS. MIRING ROUT{NG
HEATER OR NISSION. INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS [TC.
HEATER SUBSEQUENT
CONMECTONS . FAILUAE MAY SRS SYSTEMS TESTING - STRONGEBACK AND FLAT FLOOR ANBIENT
(4} BLOWN RESULT IN PERFOANANCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY FNSPECTION
FUSE. UNEXPECTED POINT)
ROTION.

SLUGGISH JOINT.
UNANNURC IATED .

ACDUNDANT PATHS
AEMAINING
OTHER SYSTEM
HEATING GAOUP
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SYSTEM: NECHIHlCl% ARH SUBSYSTIM
ASS'y p/N: SHLET:

CRITICAL ITEMS LIST PROJECT: SANMS
——————————————————— ASS'Y HOM 5
TREA . Y, tLURE MODE FAILURE EFFECT HOMA 7 FUNC.
REF. REV, ORAMEING REF. AND ON 2718 RATIOMALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALITY
43131 2 HEATER BuS/ MODE : IF FAILED FAILURE HISTORY
FUSES, LOSS or SESTIN Seemmme——isa
Qry-2 POMER TO ONE SELECTID.
. FOR E/E OF HEATER HOATER POMER THE FOLLOWING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
51440014703 GAOUPS, LOST. ARM WILL
COOL Boum,
CAUSE(S): JOINT BLARING
{1) OPER NAY BIND. FAR 2374
WIRE, {SLUGGISH S/H 303 FER B4
{2) SHORY JOINT)
CIRCUIT TO DESCRIPT(ON
CAQUND . WOAST case | LCCo LT
(3) SHORT | - .. B.U. HTR CURREMT LIMITID TD 10 AMPS, SHORTED £1 SPLICE BLOCK DUE
CIRCIT LOSS OF TO MIS-ASSENBLY.
HEATEA OA MISSHON,
HEATER SUBSEQUENT CORRECTIVE ACTION
CONNECTLONS . FAfLORE may | T 0 TUTTT
{4) BLONN RESULT N ECH SHId0d1249-1¢
FUsSE. UNEXPECTED S1217.51218 10 '
NOTION. CARIFY BLILD AND TEST.
SLUGGISH JOINT,
UNANNUNC IATED '
REDUNDANT PATHS
REMALMING

GTHER SYSTEM
HEATING GROUP
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CRITICAL ITEMS LIST

PROJECT: SRAS

ASS'Y NOWERTUATURE: THERHAL SYSYER

SYSTEN: MECHANICAL ARN SUBSYSTEN
ASS'Y P/N: STIHGTIESY SHELT.

-—

OTHER SYSTEM
HEATING cRouP

] “MARC. QIY T | FATLURE WOBE | ¥ ATLURE EITEC HOWR 7 TURC.
AEF . REV. ORAUING REF . AND Y 2/ 1R8 RATIONALE FOR ACCEPTANCE
DESIGNATION cAUsE IND A TEN CRITICALITY
am 2 HEATER BUS/ MODE : IF FAILED OPERATIONAL EFFECTS
FUSES. LOSS of SYSTER e A e
oTr-2 PONER 10 OME SELECTED. NONE. ONE JOINT MAY WOVE AT A SLONEA THAN COMMANDED RATE iF A -
FOR £/€ OF HEATEA HEATER POMER PRIOR FAILURE OF THE WEATCA CIRCHIT WAS OCCURRED. . anm 00ES
St140D1470-3 GROUPS. LOST. ARR WILL NOT RESPOND CORRECTLY 70 COMMAMDS. CREM WILL INHERENTIY
COOL DONN. CONPEMSATE {N MANUAL AUCNENTED MoDE
CAUSE(S): JOINT BEARING
(1} OPEN NAY OEND. CREN ACTION
NIRE, (swecisy  p CLZTTUOIT
(2) SHoRt JOINT) APPLY BRAKES
CIRCINY To
GAOUMD., MORST CASE
(3) short | . 0CTC CREW TRAINING
CircT wssor | I CTTTTE
HEATER oA NISSION. CPIM MILL BE TRAINID TO RECOGNIZE 1F THE ARN IS RESPONDING
HEATER SUBSEQUIENT CORRECTLY TO COMMANDS .
CONNECT IONS . FAILURE mAY
(4) BLOMN RESULT |N ,
FUSE. UNEXPECTED
ROTION. MISSON CONTRAINT
sLuccesH Joanr, | o CZICT ZTTTTUT]
UNANNUNC (ATED .
OPERATE UNDER VERWIER RATES WITHIN 10 FT OF STRUCTURE. AuTo
REDUNDANT PATHS TRAJECTORIES HUST 8C DESIGNED TO CONE NO CLOSCR THAN 5 7
AEMA M ING fAOR STRUCTURL . THE OPERATOR MUST BE ABLE YO DETECT Thal

THE ARM IS RESPOMDING PROPEALY TO CONMANDS VIA WiNDOM
AND/OR CCTV VIEMS DURING ALL ARN OPERATIONS
BOTH HEATER PONER BUSSES TO BE N AUTO WHEN OPERATING ARNM.

SCREEN FA[LURES

B: REDUNDANT ELENEMTS ARE STILL OPERABLE ,

ONRSD OFFLINE

PARTEAL CHECK WITH ELBONM DIMATED.
ONASD OMLIME IMSTALLATION

E/E TEST SET TO MOMITOR HEATIR BUSES,
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